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QUARRY  ACCIDENTS  IN  THE  UNITED  STATES  DURING 
THE  CALENDAR  YEAR  1911. 


Compiled  by  Albert  H.  Fay. 


INTRODUCTION. 

In  proportion  to  the  number  of  men  employed,  fatal  accidents  in 
quarries  in  the  United  States  are  about  one-half  as  numerous  as 
those  m  metal  mmes.  This  fact  is  brought  out  by  the  figures  col- 
lected by  the  Bureau  of  Mines  and  presented  on  the  foUowmg  pages. 
Out  of  110,954  men  employed  in  and  about  quarries  in  the  United 
States  during,  the  calendar  year  1911,  188  men  were  killed,  the  death 
rate  bemg  1.69  per  1,000  men  employed,  as  compared  with  3.73  per 
1,000  men  for  the  coal  mines  and  4.19  per  1,000  men  for  the  metal 
mines  of  this  countiy  during  the  same  period.  In  and  about  the 
quarries  of  Great  Britain  79,010  men  were  employed  during  1911, 
and  of  this  number  85  were  killed,  the  death  rate  being  1.08  per  1,000 
men  employed. 

The  following  tables,  givmg  the  accidents  in  the  quarries  m  the 
United  States  durmg  1911,  have  been  compiled  by  the  Bureau  of 
Mines  from  reports  received  direct  from  the  operators.  The  bureau's 
list  of  quarry  operators  contains  about  7,500  names,  representing  all 
stages  of  the  mdustry.  In  the  collection  of  the  statistics  no  distmc- 
tion  was  made  as  regards  the  magnitude  of  the  operations.  The 
man  who  is  operating  a  small  quarry,  supplying  building  material  for 
domestic  purposes,  certainly  encounters  many  of  the  dangers  that 
surround  the  employees  of  the  large  operator.  He  is  not  usuallj^  able 
to  obtain  prompt  medical  aid  and  hospital  service,  nor  has  he  the 
means  of  communicating  with  anyone  in  case  of  accident,  since  he 
often  works  alone;  he  does  not  always  have  the  best  of  tools  and 
apparatus,  whifch  tend  toward  safety,  and  for  these  reasons  he 
should  not  be  ignored  when  accident  statistics  are  being  collected. 

The  first  requests  for  the  mformation  contained  m  this  report  were 
mailed  early  in  January,  1912,  the  majority  of  which  were  cheerfully 
and  promptly  answered.  Second,  third,  and  fourth  requests  were  sent 
to  those  who  failed,  from  one  cause  or  another,  to  respond.  Eventually 
replies  were  received  from  about  88  per  cent  of  the  names  on  the  list. 
A  large  number  of  quarries  were  reported  as  "idle,"  "abandoned,"  or 
"out  of  business."     The  statistics  herein  tabulated  represent  3,920 

3 


4  QUARBY  ACCIDENTS  DUMNG   THE  CALENDAR  YEAR  1911. 

operators,  who  actually  worked  their  quarries  durmg  the  year.  As 
far  as  can  be  ascertained,  all  of  the  large  companies  made  out  detailed 
reports,  so  that  when  measured  by  production  the  statistics  given 
herein  are  representative  of  the  industry.  The  small  number  who 
did  not  reply,  whUe  representing  nearly  12  per  cent  of  the  names  on 
the  mailing  list,  form  a  much  smaller  percentage  of  the  industry  when 
compared  on  the  basis  of  the  amount  of  rock  produced. 

One  reason  why  some  operators  did  not  reply,  judging  from  many 
of  the  answers  received,  is  that  the  quarry  was  small  and  no  accidents 
occurred,  and  hence  a  reply  was  not  necessary.  It  is  hoped  that 
every  operator,  whether  large  or  small,  will  consider  his  property  as 
worthy  of  a  report  regarding  quarry  accidents  for  the  year  1912,  and 
will  give  the  number  of  men  employed  and  the  days  worked.  The 
true  accident  ratio  for  the  whole  country  can  be  obtained  only  when 
complete  reports  are  furnished.  Each  quarry  that  fails  to  report  its 
five  or  six  men  reduces  the  total  number  "reported  employed,"  and 
when  State  totals  are  obtained  for  the  year  they  are  entirely  too 
small.  It  is  believed  that  the  fatal  accidents  were  accurately  re- 
ported. With  all  of  the  fatal  accidents  reported  and  all  of  the  men 
employed  accurately  determined,  the  true  death  rate  per  1,000  em- 
ployed is  easily  obtained.  However,  if  all  of  the  fatahties  are  re- 
ported and  only  90  per  cent  of  the  men  employed  are  reported,  the 
death  rate  will  appear  11  per  cent  higher  than  it  should.  This  is  an 
injustice  to  the  State,  the  industry,  and  the  quarry  operators,  which 
can  be  removed  by  each  operator  making  a  complete  report. 

ACKNOWLEDGMENTS. 

The  acknowledgments  of  the  bureau  are  due  to  the  operators  who 
have  kindly  furnished  the  information  contained  herein,  and  it  is 
hoped  that  the  bureau  will  continue  to  receive  their  hearty  coopera- 
tion. The  statistics  for  New  York  were  furnished  by  W.  W.  Jones, 
State  mine  inspector,  Albany,  N.  Y.,  to  whom  credit  is  herewith  given. 

PUBLICATION  OF  ACCIDENT  STATISTICS. 

In  the  publication  of  these  statistics  it  is  not  the  purpose  of  the 
bureau  to  usurp  in  any  way  the  field  covered  b}^  the  annual  or  biennial 
reports  of  the  various  State  inspectors  or  departments  of  labor.  A 
number  of  States  have  no  inspectors  for  quarries  and  there  is  a  lack 
of  uniformity  in  the  reports  issued  by  the  States  that  have  inspectors. 
The  tabulated  forms  in  which  these  statistics  are  published  must  be 
regarded  as  more  or  less  tentative  and  subject  to  revision.  The 
Bureau  of  Alines  will  be  glad  to  receive  suggestions  from  State  inspec- 
tors and  others  interested  in  quarries  as  to  the  form  in  which  the  data 
can  be  presented  most  eflfectively  and  as  to  how  the  pubHcation  of  the 
statistics  can  be  made  most  useful  to  the  quarry  industry. 
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SERIOUS  AND  SLIGHT  INJURIES. 

Only  a  few  of  the  States  collect  statistics  regarding  serious  injuries 
and  still  less  give  any  attention  whatever  to  slight  injuries. 

The  definition  of  an  accident,  which  is  the  fundamental  question, 
is  given  differently  by  various  quarry,  mining,  and  industrial  compa- 
nies. One  operator  may  require  a  detailed  report  of  any  casualty, 
however  slight,  that  delays  the  worker  or  that  draws  blood;  another 
may  not  consider  an  accident  worthy  of  record  that  does  not  come  to 
the  attention  of  the  foreman  or  shift  boss.  One  of  the  large  mining 
companies  defines  an  accident  as — 

Any  internal  or  external  injurj-,  feigned  or  actual,  invohdng  any  or  no  loss  of  time, 
resulting  directly  or  indirectly  from  our  operations,  regardless  of  cause  or  degree  of 
severity,  occurring  to  the  person  of  an  employee  while  going  to,  coming  from,  or 
actually  engaged  on  company  work  or  property.  It  also  includes  an  accident  to  any 
nonemployee  resulting  directly  from  any  of  our  op>erations.« 

The  distinction  between  a  serious  and  a  slight  injury  is  entirely 
arbitrary  and  is  more  or  less  tentative.  A  definite  line  had  to  be 
drawn,  and  hence  a  serious  injury  is  considered  in  this  report  as  one 
that  disabled  a  man  and  kept  him  from  duty  20  days  or  more.  This 
class  includes  such  injuries  as  broken  arms  and  legs,  loss  of  eye,  or 
severe  cuts  and  bruises. 

A  slight  injury  is  considered  as  one  that  involved  a  loss  of  time  of 
not  less  than  1  day  nor  more  than  20  days.  Under  this  class  ma\'  be 
placed  such  injuries  as  cuts,  sprains,  mashed  fingers,  bruises,  dirt  in 
eye,  slight  bums,  effect  of  powder  smoke,  etc.  Of  course  any  slight 
injury  may  become  infected  and  thus  cause  a  serious  injury  as  defined 
above. 

DETAILED  TABULATION  OF  ACCIDENTS. 

The  tables  in  the  following  pages  are  arranged,  according  to  the  rock 
quarried,  so  as  to  rejjresent  seven  classes  of  the  quarry  industry  as 
follows :  Granite,  trap  rock,  sandstone  and  bluestone,  limestone,  mar- 
ble, cement  rock,  and  slate. 

The  tables  show  the  number  killed,  seriously  injured,  and  slighth' 
injured,  the  number  of  operators  reporting,  number  of  men  employed, 
both  in  and  out  of  the  quarry,  daj-s'  labor  performed,  and  the  rates 
of  deaths  and  injuries  per  1,000  men  employed. 

A  summary  of  the  number  employed  in  all  of  the  quarries  in  the 
United  States,  with  the  number  killed  and  injured,  rate  per  1,000 
employed,  and  the  number  of  widows  and  orphans  is  given  in  Table 
1.  The  causes  of  these  accidents,  together  with  the  percentage  of 
accidents  due  to  any  one  cause,  are  given  in  detail  in  Table  2. 

a  From  a  technical  paper  by  D.  E.  Woodbridge,  now  in  course  of  publication  by  the  Bureau  of  Mines. 
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GRANITE    QUARRIES. 

The  figures  given  in  Tables  3,  4,  5,  and  6  are  compiled  from  reports 
of  605  operators  employing  19,948  men,  of  whom  13,234  were 
employed  in  the  quarry  and  6,714  outside  of  the  quarry.  The  total 
number  of  deaths  and  injuries  due  to  accidents  reported  is  as  follows : 
Deaths,  29,  or  1.45  per  1,000  men  employed;  serious  injuries,  110,  or 
5.51  per  1,000;  and  slight  injuries,  691,  or  34.64  per  1,000. 

SANDSTONE   QUARRIES    (INCLUDING   BLUESTONE). 

Tables  7,  8,  9,  and  10  are  compiled  from  reports  of  686  operators 
employing  11,333  men,  of  whom  8,628  were  employed  in  the  quarry 
and  2,705  at  the  surface  plants.  The  total  number  of  deaths  and 
injuries  due  to  accidents  reported  is  as  follows:  Deaths,  14,  or  1.24 
per  1,000  men  employed;  serious  injuries,  42,  or  3.71  per  1,000;  and 
shght  injuries,  225,  or  19.85  per  1,000. 

LIMESTONE   QUARRIES. 

The  figures  given  in  Tables  11,  12,  13,  and  14  are  compiled  from  the 
reports  of  2,144  operators  employing  54,576  men,  of  whom  40,740 
were  employed  in  the  quarries  and  13,836  outside  of  the  quarries. 
The  total  number  of  deaths  and  mjuries  due  to  accidents  reported  is 
as  follows:  Deaths,  90,  or  1.65  per  1,000  men  employed;  serious  inju- 
ries, 436,  or  7.99  per  1,000;  and  shght  injuries,  2,338,  or  42.84  per 
1,000. 

CEMENT   ROCK. 

The  cement-rock  quarries  are  represented  by  93  operators,  who 
employed  7,593  men  during  1911.  The  number  of  deaths  and  inju- 
ries due  to  accidents  reported  is  as  follows:  Deaths,  29,  or  3.82  per 
1,000  men  employed;  serious  injuries,  150,  or  19.75  per  1,000;  and 
slight  injuries,  851,  or  112  per  1,000.  While  the  ratio  for  the  cement- 
rock  quarries  is  high  as  compared  with  those  of  the  other  classes  of 
quarries,  there  does  not  seem  to  be  any  special  reason  for  the  differ- 
ence. It  is,  however,  probabh'  due  to  the  fact  that  the  cement  quar- 
ries are  operated  on  a  larger  scale  and  that  better  records  of  serious 
and  shght  injuries  are  kept  and  more  detailed  reports  are  rendered. 
Many  of  the  small  quarries  do  not  keep  any  record  of  the  serious  and 
slight  mjuries,  hence  the  seemingly  low  accident  ratio.  Moreover, 
many  deaths  are  reported  from  memory  rather  than  from  record. 

The  average  number  of  men  employed  in  the  cement-rock  quarries 
is  about  80  to  the  quarry.  The  slate  quarries  rank  next,  employing  50 
men  to  the  quarry.  The  others  range  from  40  down  to  20  men.  No 
large  accidents  in  which  two  or  more  men  were  killed  were  reported 
by  the  cement-rock  quarry  operators.  The  deaths  and  injuries  appear 
to  have  been  received  during  the  regular  course  of  operations.  The 
percentage  of  accidents  due  to  any  one  cause  is  given  in  Tables  19,  20, 
and  21. 
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QUARRY  ACCIDENT  STATISTICS,  BY  STATES. 

A  compilation  of  the  quarry  accident  statistics,  by  States,  is  given 
in  Tables  15, 16, 17,  and  18.  These  tables  contain  the  combined  reports 
of  all  the  quarries,  representing  3,920  operators.  The  total  number 
of  men  employed  was  110,954,  of  whom  79,897  were  employed  in  the 
quarries  and  31,075  outside  of  the  quarries.  The  total  number  of 
fatalities,  serious  injuries,  and  slight  injuries  due  to  accidents  reported 
is  as  follows:  Deaths,  188,  or  1.69  per  1,000  men  employed;  serious 
injuries,  862,  or  7.77  per  1,000;  shght  injuries,  4,528,  or  40.81  per 
1,000  men  employed. 

CAUSES  AND  DISTRIBUTION  OF  ACCIDENTS. 

In  Tables  19,  20,  and  21  is  given  the  percentage  of  accidents  due  to 
any  one  cause  in  each  class  of  quarries  and  for  aU  of  the  quarries  com- 
bined. It  will  be  noted,  for  instance,  that  in  granite  quarries  17.24 
per  cent  of  the  deaths,  14.54  per  cent  of  the  serious  injuries,  and  4.20 
per  cent  of  the  slight  injiu"ies  were  due  to  the  use  of  explosives.  A 
similar  comparison  may  be  made  for  any  class  of  quarries  for  any 
one  of  the  14  causes  enumerated.  These  tables  also  show  that 
approximately  one-half  of  the  deaths  in  and  about  the  quarries  are 
due  to  the  follo^ving  three  causes  in  the  order  named:  Explosives, 
falls  or  slides  of  quarry  material,  and  falls  or  slides  of  overburden. 
Approximately  33  per  cent  of  both  the  serious  and  slight  injuries 
occmTed  in  the  handling  and  transport  of  material.  The  next  largest 
cause  of  nonfatal  injuries  was  falls  or  slides  of  quany  material,  which 
amounted  to  sUghtly  more  than  16  per  cent  of  the  total. 

QUARRY,  COAL-MINE,  AND  METAL-MINE  ACCIDENTS  COMPARED. 

The  figures  compiled  by  the  Bureau  of  Mines  show  that  the  total 
number  of  men  employed  in  the  quarry  industry  in  1911  was  110,954, 
of  whom  188  were  killed,  making  the  death  rate  1.69  per  1,000  men 
emploj^ed.  The  total  number  of  men  employed  in  or  about  the  coal 
mines  in  the  United  States  was  728,348,  and  of  this  number  2,719 
were  kiUed,  or  3.73  per  1,000  employed.  The  metal  mines  em- 
ployed 165,979  men,  of  whom  695  were  kiUed,  or  4.19  per  1,000  men 
epmloyed,  as  shown  in  Table  22. 

In  both  the  metal  and  coal  mines  from  32  to  48  per  cent  of  the 
fataUties  were  due  to  falls  of  roof,  wall  rock,  ore,  or  coal.  Quarry 
work  is  performed  in  the  open,  and  hence  is  less  exposed  to  thk 
hazard,  yet  falls  of  rock  or  overburden  caused  25  per  cent  of  the 
accidents  reported  for  1911.  The  principal  source  of  danger  in  quar- 
rying appears  to  be  explosives;  the  handling  and  transportation  of 
the  material  produced  in  the  quany  ranks  third.  The  quarry  man 
is  not  exposed  to  the  danger  of  mine  fires,  which  are  responsible  for 
many  of  the  deaths  in  coal  and  metal  mines. 
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Table  23  shows  by  percentages  the  proportion  of  deaths  and 
serious  injm*ies  due  to  any  one  cause  in  quarries,  coal  and  metal 
mines.  These  figures  are  combined  so  as  to  include  both  surface  and 
underground  work  in  the  mines  and  inside  and  outside  work  in  the 
quarries.  Some  of  the  causes  are  more  or  less  grouped,  but  the 
same  groupmg  has  been  maintained  for  each  industry.  For  example, 
haulage  and  handling  of  rock,  ore,  or  coal  includes  accidents  from 
all  cars,  locomotives,  animals,  or  derricks  or  other  appliances  used 
for  such  work. 

It  will  be  noted  that  the  proportion  of  men  killed  by  explosives  in 
quai-ries  is  more  than  t\vice  as  large  as  the  proportion  for  metal 
mines  and  almost  five  times  as  great  as  that  for  coal  mines. 


VALTTE  OF  QTIARRY  PRODTJCTS. 


The  following  table,  compiled  from  statistics  published  by  the 
United  States  Geological  Survey,  is  printed  to  show  the  magnitude 
of  the  quarrying  industry  in  the  United  States. 

Value  of  the  quarry  products  of  the  United  States,  1910  and  1911. 


Quarry. 

1910          1           1911 

Quarry. 

1910 

1911 

Granite  a 

$20,541,967 
6,452,141 

7,930,019 

34,603,678 

$21,533,747 
6,399,622 

7, 730, 868 
33, 897. 612 

Marblea 

Cement  rock6 

Slate  d     

$6,992,779 

c 68, 752, 092 

6, 236, 759 

$7,546,718 

Trap  rock  a 

c66,705,136 

5,728,019 

Total 

151,509,435 

149,541,722 

a  Barchard,  E.  F.,  Stone:  Mineral  Resources  U.  S.  for  1911,  TJ.  S.  Geol.  Survey  1912,  Pt.  H,  p.  744. 
6  Biirchard,  E.  F.,  Cement:  Mineral  Resources  U.  S.  for  1911,  U.  S.  Geol.  Survey  1912,  Pt.  II,  p.  485. 
c  Value  of  finished  product, 
d  Coons,  A.  T.,  Slate:  Mineral  Resources  U.  S.  for  1911,  TJ.  S.  Geol.  Survey  1912,  Pt.  II,  p.  723. 

Table  1 . — Num  her  of  men  employed,  and  number  of  men  killed  and  injured  in  and  about 
quarries  in  the  United  States  in  the  calendar  year  1911. 
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Table  19. — Percentage  of  number   hilled  in  and  about   quarries  in  the  United  States 
during  1911,  by  causes,  and  the  different  classes  of  quarries. 


Cause. 


Gran- 
ite. 


Trap 

rock. 


Sand- 
stone 
and 
blue- 
stone. 


Lime- 
stone. 


Marble. 


Cement 
rock. 


Slate. 


Total 
quar- 
ries. 


In  quarry: 

By  falls  or  slides  of  overburden  or 

top 

By  falls  or  slides  of  quarry  material. 

By  explosives ." 

By  haulage  and  handling  material 

By  falls  of  person 

By  electricity  (shock  or  bums). . . 
By  other  causes 


17.24 
17.24 
17.24 
6.90 
6.90 


37.50 
25.00 


14.29 

""7."i4' 
21.43 
35.71 


11.11 
10.00 
30.00 
10.00 
6.67 


6.90 
24.14 
24.14 

6.90 


18.75 
37.50 
18.75 
12.50 


6.90 


1.11 


3.45 


6.25 


Total  kiUed. 


75.00 


Outside  of  quarry: 

By  quarry  cars  or  quarry  locomo- 
tives   

By  railway  cars  or  locomotives. . 

By  machinery 

By  explosives 

By  boiler  explosions 

By  electricity  (shock  or  burns). . 
By  other  causes 


Total  killed. 
Grand  total . . 


3.44 
10.34 
6.90 


78.  57  i    68.  89 


100.  00 


65. 53       93. 75         72. 34 


12. 50         7. 14 
'i4.'29' 


6.67 
3.33 
12.22 
3.33 
1.12 
2.22 
2.22 


10.34 
3.45 
6.90 


6.25 


27.58 


25.  00       21. 43       31. 11 


100.00 


100.00     100.00     100.00  I  100.00 


11.70 
13.83 
24.47 
10.64 
8.51 


3.19 


5.85 
3.72 
9.04 
2.13 
1.60 
1.06 
4.26 


34. 47        6. 25        27.  66 


100.00  100.00  !  100.00 


Table  20. — Percentage  of  number  seriously  injured  in  and  about  quarries  in  the  United 
States  during  1911,  by  causes,  and  the  different  classes  of  quarries. 


Cause. 

Gran- 
ite. 

Trap 
rock. 

Sand- 
stone 
and 
blue- 
stone. 

Lime- 
stone. 

Marble. 

Cement 
rock. 

Slate. 

Total 
quar- 
ries. 

In  quarry: 

By  falls  or  slides  of  overburden  or 
top 

7.27 

9:09 

14.54 
31.81 

9.09 
.91 

6.36 

6.76 

24.32 

16.22 

28.38 

8.11 

21.43 

16.67 
19.05 
16.67 
11.90 

6.65 

14.91 
16.06 
28.21 
5.96 
.46 
11.01 

'"6."  67' 

80.00 

6.67 

7.33 

21.33 
8.67 

38.00 
4.67 

8.57 

17.14 
22. 86 
11.43 
17.14 

7.54 

By  falls  or  slides  of  quarry  ma- 
terial  

16  01 

By  explosives 

14.85 

By  haulage  and  handling  material 
By  falls  of  person 

30.04 
7.08 

By  electricity  (shock  or  burns) 

.35 

By  other  causes 

2.70 

7.14 

6.66 

8.67 

2.86 

8  70 

Total  seriously  injured 

79.09 

86.49       92.86       83.26 

100.  00 

88.67 

80.00 

84.57 

Outside  of  quarry: 

By  quarry  cars  or  quarry  locomo- 
tives   

5.45 

5.41 
1.35 
4.05 

"'4.' 76' 

1.83 
.92 

7.80 
.23 

6.00 

2.86 

3.25 

By  railway  cars  or  locomotives. . . 

.58 

By  machinerv 

5.45 

2.67 

8.57 

6.03 

By  explosives 

.12 

By  boiler  explosions 

.91 

.12 

By  electricity  (shock  or  bums) . . . 

.46 
5.50 

.23 

By  other  causes 

9.09 

2.70 

2.38 

2.66 

8.57 

5.10 

Total  seriously  injured 

20.91 

13.51 

7.14       16.74 

11.33 

20.00 

15.43 

(5rand  total 

100.00 

100.00    inn. nn    inn  m 

100.00 

100.00    ino.no  :    ino.no 
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Table  21. — Percentage  of  number  slightly  injured  in  and  about  quarries  in  the  United 
States  during  1911,  by  causes,  and  the  different  classes  of  quarries. 


Cause. 


Gran- 
ite. 


Trap 
rock. 


Sand- 
stone 
and 
blue- 
stone. 


Lime- 
stone. 


Marble. 


Cement 
rock. 


Slate. 


Total 
quar- 
ries. 


In  quarry: 

By  falls  or  slides  of  overburden  or 
top 

By  falls  or  slides  of  quarry  ma- 
terial  

By  explosives 

By  haulage  and  handling  material 

By  falls  of  person 

By  electricity  (shock  or  bums). . . 

By  other  causes 


4.34 

13.89 
4.20 

38.06 
6.66 


13.46 


Total  slightly  Injured. 


80.61 


Outside  of  quarry: 

By  quarry  cars  or  quarry  locomo- 
tives  

By  railway  cars  or  locomotives. . . 

By  machinery 

By  explosives 

By  boiler  explosions 

By  electricity  (shock  or  bums)... 
By  other  causes 


Total  slightly  injuxed. 
Grand  total 


1.74 

.72 

3.91 

1.30 


.14 

11.58 


19.39 


14.05 

18.18 
4.54 

25.21 
6.61 


14.05 


15.56 

12.89 

1.33 

40.00 

10.67 

.44 
8.00 


5.22 

17.66 
5.35 

29.47 

5.18 

.68 

15.61 


57.94 

11.22 

1.87 

16.82 


9.28 

19.62 
4.11 

42.42 
3.88 


24.32 

24.33 

13.51 

13.51 

6.76 


8.23 


82.64 


88.89 


79.17 


87.85 


87.54 


82.43 


.83 
1.65 
9.09 
1.24 


1.78 
1.33 
3.11 


2.14 

1.54 

5.82 

.13 


2.80 
*9.*35' 


1.24 
3.31 


.89 

'i'oo' 


.21 
10.99 


1.53 
.35 

5.64 
.12 
.12 
.82 

3.88 


12.16 


1.35 
4.06 


17.36 


20.83 


12.15 


12.46 


17.57 


100.00 


100.00 


100.00     100.00 


100.00 


7.02 

16.94 
4.70 

33.92 

5.38 

.42 

13.21 


81.89 


1.85 

1.13 

5.72 

.35 

.07 

.38 

8.61 


18.11 


100.00 


Table  22. — Number  of  men  employed  and  number  of  men  killed  and  injured  in  and 
about  all  mines  ana  quarries  in  the  United  States  during  1911. 


Em- 
ployed. 

Killed. 

Seriously  injured. 

Slightly  injured. 

Mine. 

Total. 

Per 
1,000  em- 
ployed. 

Total. 

Per 
1,000  em- 
ployed. 

Total. 

Per 
1,000  em- 
ployed. 

Quarries 

110,954 
728,348 
165,979 

188 

2,719 

695 

1.69 
3.73 
4.19 

862 
9,106 
4,169 

7.77 
12.50 
25.12 

4,528 
22,228 
22,408 

40.81 

Coal  mines 

30.65 

135. 01 

Total 

1,005,281 

3,602 

3.68 

14,137 

14.11 

49,164 

48.95 

Table  23. — Percentage  of  persons  hilled  and  seriously  injured  by  different  causes  in 
quarries,  metal  mines,  and  coal  mines  in  the.  United  States  during  1911. 


Cause. 


Per  cent  killed. 


Quarries. 


Metal 
mines. 


Coal 
mines. 


Per  cent  seriously  injured. 


Quarries. 


Metal 
mines. 


Coal 
mines. 


By  falls  of  overburden,  roof,  quarry  ma- 
terial, ore,  or  coal 

By  explosives 

By  haulage  and  handling  rock,  ore,  or  coal. 

By  falls  of  person 

By  electricity 

By  machinery 

Other  causes 

Total 


25.53 
26.60 
20.21 
8.51 
1.06 
9.04 
9.05 


32.52 
11.23 

7.63 
15.39 
2.16 
3.07 
28.00 


48.79 
5.56 

19.14 
1.19 
3.61 
1.86 

19.85 


23.55 
14.97 
33.87 

7.08 
.58 

6.03 
13.92 


31.37 
4.31 

19.05 

6.07 

.14 

12.19 

26.87 


100.00 


100.00 


100.00 


100.00 


100.00 


43.57 

3.48 

30.21 

.34 

.79 

5.29 

16.32 


100.00 
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PUBLICATIONS  ON  MINE  ACCIDENTS  AND  METHODS  OF  MINING. 

The  following  Bureau  of  Mines  publications  may  be  obtained  free 
by  applying  to  the  Director,  Bureau  of  Mines,  Washington,  D.  C. : 

Bulletin  10.  The  use  of  permissible  explosives,  by  J.  J.  Rutledge  and  Clarence 
Hall.     1912.     34  pp.,  5  pis.,  4  figs. 

Bulletin  17.  A  primer  on  explosives  for  coal  miners,  by  C.  E.  Munroe  and  Clarence 
Hall.  61  pp.,  10  pis.,  12  figs.  Reprint  of  United  States  Geological  Survey  Bulletin 
423. 

Bulletin  20.  The  explosibility  of  coal  dust,  by  G.  S.  Rice,  with  chapters  by 
J.  C.  W.  Frazer,  Axel  Larsen,  Frank  Haas,  and  Carl  Scholz.  204  pp.,  14  pis.,  28  fij:;s. 
Reprint  of  United  States  Geological  Survey  Bulletin  425. 

Bulletin  44.  First  national  mine-safety  demonstration,  Pittsburgh,  Pa.,  October 
30  and  31,  1911,  by  H.  M.  Wilson  and  A.  H.  Fay,  with  a  chapter  on  the  explosion  at 
the  experimental  mine,  by  G.  S.  Rice.     1912.     75  pp.,  7  pis.,  4  figs. 

Bulletin  46.  An  investigation  of  explosion-proof  mine  motors,  by  H.  H.  Clark. 
1912.     44  pp.,  6  pis.,  14  figs. 

Bulletin  48.  The  selection  of  explosives  used  in  engineering  and  mining  opera- 
tions, by  Clarence  Hall  and  S.  P.  Howell.     1912.     50  pp.,  3  pis.,  7  figs. 

Bulletin  52.  Ignition  of  mine  gases  by  the  filaments  of  incandescent  electric  lamps, 
by  H.  H.  Clark  and  L.  C.  Ilsley.     1913.     31  pp.,  6  pis.,  2  figs. 

Bulletin  65.  Oil  and  gas  wells  through  coal  beds;  papers  and  discussions,  by  G.  S. 
Rice.  O.  P.  Hood,  L.  M.  Jones,  A.  S.  Heggem,  and  others.  1913.  101  pp.,  1  pi., 
11  figs. 

Technical  Paper  11.  The  use  of  mice  and  birds  for  detecting  carbon  monoxide 
after  mine  fires  and  explosions,  by  G.  A.  Burrell.     1912.     15  pp. 

Technical  Paper  13.  Gas  analysis  as  an  aid  in  fightiag  mine  fires,  by  G.  A.  Burrell 
and  F.  M.  Seibert.     1912.     16  pp.,  1  fig. 

Technical  Paper  19.  The  factor  of  safety  in  mine  electrical  installations,  by 
H.H.Clark.     1912.     14  pp. 

Technical  Paper  24.  Mine  fires,  a  preliminary  study,  by  G.  S.  Rice.  1912.  51  pp., 
Ifig. 

Technical  Paper  29.  Training  with  miae-rescue  breathing  apparatus,  by  J.  W. 
Paul.     1912.     16  pp. 

Miners'  Circular  3.  Coal-dust  explosions,  by  G.  S.  Rice.     1911.     22  pp. 

Miners'  Circular  4.  The  use  and  care  of  mine-rescue  breathing  apparatus,  by 
J.  W.  Paul.     1911.     24  pp.,  5  figs. 

Miners'  Circular  5.  Electrical  accidents  in  mines;  their  causes  and  prevention, 
by  H.  H.  Clark,  W.  D.  Roberts,  L.  C.  Ilsley,  and  H.  F.  Randolph.  1911.  10  pp., 
3  pis. 

Miners'  Circular  6.  Pennissible  explosives  tested  prior  to  January  1,  1912,  and 
precautions  to  be  taken  in  their  use,  by  Clarence  Hall.     1912.     20  pp. 

Miners'  Circuxar  9.  Accidents  from  falls  of  roof  and  coal,  by  G.  S.  Rice.  1912. 
16  pp. 

Miners'  Circular  10.  Mine  fires  and  how  to  fight  them,  by  J.  W.  Paul.  1912. 
14  pp. 

Miners'  Circular  11.  Accidents  from  mine  cars  and  locomotives,  by  L.  M.  Jones. 
1912.     16  pp. 
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